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Abstract: Large carnivorous mammals are wide-ranging animals and thus frequently come into contact with human settlements in
agrarian landscapes. This often generates human–wildlife conflict; carnivores potentially damage livestock, agricultural products, or
human well-being. In Turkey, the cooccurrence of eight medium-large carnivore species combined with a burgeoning human population
and unsustainable consumption of natural resources increasingly threatens carnivore populations. To better understand human–wildlife
conflict in Turkey and provide potential solutions, we conducted 959 human opinion surveys in 2006, 2010, and 2014 in 58 distinct
settlements surrounding the Sarıkamış-Allahuekber Mountains National Park in Kars, Ardahan, and Erzurum provinces. Results show
that respondents regularly interact with large carnivores and 77.2% experience harm from wildlife, typically in the form of damage
to agricultural fields and livestock. Farmers and shepherds are more likely to have a negative perspective of carnivores than students,
shopkeepers, and laborers. However, human perceptions of carnivores and the desire to be involved with ecotourism are improving over
time. These results suggest that human perceptions of wildlife are a barrier to conservation and management of wildlife populations.
The research, education, and outreach framework outlined here can be used to address human–wildlife conflict across Turkey and guide
ongoing conservation efforts of Turkey’s existing, and increasingly threatened, large carnivores.
Key words: Anatolia, Caucasian lynx, brown bear, gray wolf, human–wildlife conflict, large carnivore, mammal ecology, opinion survey,
sustainability, wild boar

1. Introduction
Large carnivores constitute a naturally rare, ecologically
important, and increasingly threatened group of
mammals (Ripple et al., 2014). Across the globe their
populations are at risk as a result of habitat loss, depletion
of natural prey base, and direct persecution (IUCN,
2015). The large habitat requirements and trophic level of
carnivores can increase these risks by generating potential
human–wildlife conflict, primarily due to livestock
depredation (Muhly and Musiani, 2009) or damage to
agricultural products (Northrup et al., 2012). However,
adaptive management and reintroduction programs
have proven effective in some regions of the world, such
as North America (Smith and Bangs, 2009) and Europe
(Chapron et al., 2014), demonstrating that humans and
large carnivores can coexist on the landscape. In Turkey,
a diverse group of carnivores and unique sociopolitical
conditions present a noteworthy challenge for scientists,
* Correspondence: chynoweth.mark@gmail.com
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wildlife managers, and policy makers to develop solutions
to ongoing, and potentially growing, human–wildlife
conflicts.
Turkey is a country rich in biodiversity, as the only
country almost completely covered by three of the world’s
biodiversity hotspots, the Caucasus, Irano-Anatolia, and
the Mediterranean (Şekercioğlu et al., 2011b). Across its
diverse landscape, Turkey hosts an impressive assemblage
wildlife, including 22 potential carnivore species, of which
eight species may potentially generate human–wildlife
conflicts (Table). These eight species range across a variety
of habitats that essentially cover the entire country (Figure
1). Each of these species has unique ecological requirements
for survival. In the face of increasing human activity fueled
by a development-driven economic agenda (Şekercioğlu et
al., 2011a), these requirements are jeopardized and large
carnivores are increasingly coming into conflict with
humans. More research is urgently needed to understand
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Table. Extant carnivore species in Turkey. Gray shading indicates medium-large carnivores that may cause human–wildlife conflict. The
Caspian tiger (Panthera tigris virgata) has been extinct since the 1970s (Can, 2004).
Family

English common name

IUCN status*

caracal

Caracal

LC

Felis

chaus

Jungle cat

LC

Felis

sylvestris

Wildcat

LC

Lynx

lynx

Eurasian lynx

NT

Acinoyx

jubatus

venaticus

Asiatic cheetaha

CR

Panthera

pardus

ciscaucasica

Persian leopard

EN

Panthera

leo

persica

Asiatic lion

EN

Herpestidae

Herpestes

ichneumon

Egyptian mongoose

LC

Hyaenidae

Hyaena

hyaena

Striped hyena

NT

Vulpes

vulpes

Red fox

LC

Canis

aureus

Golden jackal

LC

Canis

lupus

Gray wolf

LC

Ursus

arctos

Eurasian brown bear

LC

Mustela

ermina

Stoat

LC

Mustela

nivalis

Least weasel

LC

Mustela

putorius

European polecat

LC

Vormela

peregusna

Marbled polecat

VU

Martes

foina

Beech marten

LC

Martes

martes

Pine marten

LC

Meles

meles

Eurasian badger

LC

Lutra

lutra

European otter

NT

Monachus

monachus

Mediterranean monk seal

CR

Felidae

Canidae
Ursus

Mustelidae

Phocidae

Genus

Species

Caracal

Subspecies

b

a

*LC = Least concern; NT = Near Threatened; VU = Vulnerable; EN = Endangered; CR = Critically Endangered
a
Not currently observed in Turkey.
b
Rarely observed in Turkey, most recently in 2013.

how to mitigate these conflicts and promote coexistence of
humans and carnivores on the landscape.
Turkey’s mammals are largely understudied; however,
research is increasing in recent years, as demonstrated
by this current Turkish Journal of Zoology special issue.
Ongoing work suggests that threats to large carnivores
are similar to threats to other biodiversity that exist
throughout these species’ ranges. Obligate carnivores,
including felids like Eurasian lynx (Lynx lynx) and caracal
(Caracal caracal), rely on intact habitat and a sufficient
natural prey base, making them particularly susceptible to
these threats. However, many other carnivore species can
utilize modified habitats and anthropogenic food sources

to supplement or sustain their ecological needs (Bateman
and Fleming, 2012; Tourani et al., 2014; Kavčič et al., 2015).
Preliminary work in Turkey suggests that some large
carnivores may exhibit synanthropic behavior, relying
on human activity (e.g., livestock, garbage) as a major
food source (Capitani et al., 2015). This phenomenon is
observed in many other parts of the world, particularly
brown bears feeding at garbage dumps (Peirce and Van
Daele, 2006) and gray wolves preying on livestock (Muhly
and Musiani, 2009).
Turkey’s burgeoning human population, currently
estimated to be over 76 million by the World Bank,
indirectly contributes to all three major threats to carnivores
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Distribution of Extant Large Carnivores in Turkey
Country Boundaries

N

Species Distribution

Brown bear - Ursus arctos

Gray Wolf - Canis lupus

Red fox - Vulpes vulpes

Golden Jackal - Canis aureus

Striped Hyaena - Hyaena hyaena

Caracal - Caracal caracal

Leopard - Panthera pardus

Eurasian Lynx - Lynx lynx

0

375

750

1,500 Kilometers

Data Source: IUCN RedList
Projection: WGS 1984

Figure 1. Spatial distribution (based on IUCN data) of Turkey’s eight medium to large carnivores that may potentially cause
human wildlife conflict.

through increasing development and consumption of
natural resources, which degrades the habitat that large
carnivores rely on for existence. However, human impact
on the natural environment is complex, and social and
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demographic changes do not always have predictable
results. For example, Turkey’s rural population is gradually
migrating to urban areas, lessening direct human impact
on more remote areas of the country. Without proper
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management of the areas that large carnivores inhabit,
the populations that may be partially dependent on
anthropogenic food sources may experience population
declines. To ensure the longevity of large carnivore
populations across Turkey’s diverse landscape, continuous
monitoring and evaluation of wildlife populations is
critical to understand these complex relationships and to
ensure the success of management programs.
Human dimensions of wildlife management are critical
to the success of a wildlife management program (Treves
and Karanth, 2003) and as large carnivore conservation
initiatives become established in Turkey, it is important to
include a human dimension of wildlife management. The
input of stakeholders at the local level can help determine
how governments or conservation organizations can
mitigate potential human–wildlife conflicts. Reducing
conflict will increase human tolerance of large carnivores
and allow for the coexistence of humans and large
carnivores in a landscape. To determine what strategies
are needed to reduce conflict, scientists and managers
must understand the conflicts that exist on a local level.
Understanding human–wildlife conflict in Turkey is
particularly challenging because of the diverse ecosystems
that are distributed across the country, the dynamic
sociopolitical environment, and the lack of infrastructure
and resources that exist for wildlife research and
management. For our research, we are currently focused
on working with large carnivores on the Kars-Ardahan
Plateau in eastern Turkey, a largely agricultural landscape
dominated by livestock husbandry and grain production.
In the Sarıkamış-Allahuekber Mountains National
Park and surrounding forests in northeastern Turkey,
large carnivores are facing increasing threats due to
human activity. Villagers in this area have an integral
relationship with the forest, which provides firewood,
grazing areas, and recreational opportunities. Similar to
global threats to carnivores, this human activity decreases
and fragments habitat, reduces the natural prey base,
and puts animals at risk of vehicle collisions, poaching,
and direct persecution. To provide a comprehensive
conservation and management plan, we are conducting
long-term monitoring of large carnivores, including a
community outreach program. As part of this program,
we are conducting surveys in villages surrounding the
national park. Our objective is to understand the opinions
of local villagers concerning large carnivore presence and
abundance, wildlife management, and designation of
protected areas. To achieve this objective and as part of the
KuzeyDoğa Society’s ongoing large carnivore research in
eastern Turkey, we have surveyed residents over the last 8
years to gain a better understanding of existing human–
wildlife conflict and to mitigate future conflicts in an effort
to promote coexistence of large carnivores and humans in
rural areas of Turkey.

2. Materials and methods
2.1. Study area
The Sarıkamış-Allahuekber Mountains National Park
(40°24′51″N, 42°30′43″E) lies on the border of Kars and
Erzurum provinces in northeastern Turkey (Figure 2).
This national park was established in 2004 as a monument
to honor an important battle between the armies of the
Ottoman and Russian empires from December 1914 to
January 1915, as part of the Caucasus Campaign of World
War I. The national park covers 225 km2; however, since
the boundaries are based on historical events instead of
biological data, only 22% (or 50 km2) of the park’s area
has forest cover. Total forested areas within and outside
the park include a large fragmented coniferous forest of
approximately 326 km2, dominated by Scots pine (Pinus
sylvestris L.). The national park and surrounding forests
is the southernmost patch of intact forest in a matrix of
agricultural fields and rangelands. Turkey’s first wildlife
corridor will connect this isolated patch of forest to the larger
forests of the Black Sea Region and Caucasus Mountains
(http://newswatch.nationalgeographic.com/2012/02/13/
turkeys-first-wildlife-corridor-links-bear-wolf-and-lynxpopulations-to-the-caucasus-forests/).
Notable mammalian carnivores of the SarıkamışAllahuekber Mountains National Park include Eurasian
brown bears (Ursus arctos arctos), gray wolves (Canis
lupus), Caucasian lynx (Lynx lynx dinniki), wildcat (Felis
silvestris), and beech marten (Martes foina). Prey species
include wild boar (Sus scrofa), Eurasian hare (Lepus
europaeus), and roe deer (Capreolus capreolus). However,
based on the authors’ ongoing camera trap work, prey
species are exceptionally rare, particularly roe deer.
Forested areas and surrounding meadows are largely
dominated by human activity including grazing livestock,
gathering forest products, and grain production.
Agropastoralist communities have inhabited the region
for millennia and the impact of current and past human
activity is ubiquitous across the landscape. The current
human population in the study area is approximately
85,000 people in hundreds of small-medium villages
surrounding the town of Sarıkamış (population approx.
22,000). The livestock assemblage includes cattle, sheep,
and goats for livestock production and horses and donkeys
as common work animals. Stock are typically shepherded
to pastures each morning and secured in pens from
April to November. Small-scale land holdings produce
subsistence crops, small orchards, apiaries, and fodder for
livestock in the winter.
2.2. Sampling design
In 2006, 2010, and 2014, the KuzeyDoğa Society worked
with volunteers to conduct opinion surveys with residents
of villages and towns surrounding the SarıkamışAllahuekber Mountains National Park and surrounding
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Figure 2. Sarıkamış-Allahuekber Mountains National Park and surrounding forests in eastern Turkey.

forests. The majority of surveys were conducted during
visits to village or city centers. All villages within a 30-km
radius of the center of the study area were targeted for
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visits to conduct surveys. Citizens were approached and
asked if they would like to participate in an opinion survey
about local wildlife and given an option to participate.
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In addition, surveys were conducted opportunistically
outside of population centers when we encountered
shepherds, farmers, or other local residents in the forest.
We only surveyed individuals greater than 15 years of age
and residing in towns or villages within the study area.
Some individuals were not interested in taking a survey,
but shared opinions and stories about wildlife in their
surrounding environment.
Survey questions were designed to characterize
general human perceptions of wildlife and gather specific
information about large carnivores. The survey focused
on Eurasian brown bears, gray wolves, Caucasian lynx,
and wild boar. All these species are known to exist in the
study area based on previous fieldwork. While wild boar
is not a large carnivore, this species is relatively abundant
in the study area and is a known agricultural pest that
contributes to human–wildlife conflict. The survey
consisted of 17 questions, 13 of which were multiple
choice and 4 open-ended questions. All questions had
an “other” option where respondents could write in their
own answer or further explanation if needed. A trained
bilingual professional translated completed surveys, and
any indirect translations were examined and discussed
with local biologists to reach an appropriate translation.
3. Results
A total of 959 individuals from 58 distinct towns or villages
responded to the survey (Figure 3). In 2006, 2010, and 2014,
we had 46, 684, and 229 survey respondents, respectively.
Across all survey years, respondents were 80.1% male,
ranging in age from 16 to 83 years, and the two most

A

Village Population Size

common occupations were farmer and student (Figure 4).
Wildlife is most often seen in the forest, followed by near
a village and at a garbage dump (Figure 5). However, most
respondents (82.5%) reported seeing wildlife in or around
their village, of whom 50.6% see bears, wolves or wild boar
every day.
Across all years, 77.2% of respondents reported
experiencing harm from wildlife; however, survey
respondents in 2014 were less likely to report a negative
experience than respondents in 2006 or 2010 (Figure
6). For respondents who reported harm, the two most
frequent property types damaged by wildlife were livestock
and crops (Figure 7). The two most frequent reactions to
encountering wildlife were relying on guard dogs, avoiding
areas known to have large carnivores, and having firearms.
Fewer people reported using firearms and more people
reported avoiding large carnivores in 2014 compared to
2010 (Figure 8). Both bears and wolves are perceived as
a significant threat by many respondents (anecdotal) and
41.6% of respondents claimed that wildlife has attacked
someone they know, of which 76.5% were bear attacks,
18.8% were wolf attacks, and 4.7% were wild boar attacks.
During 2010 and 2014 surveys, university students
were surveyed as part of the sampling design and, in
general, younger respondents (i.e. university students) and
respondents that spent most of their time in urban areas
(e.g., shopkeepers, laborers) had more positive attitudes
while farmers and shepherds had more negative attitudes
towards wildlife (Figures 9 and 10). Knowledge of wildlife
ecotourism opportunities increased over time (Figure
11), and while 63.4% of respondents across all years

National Park

B

Survey Locations

Forest
Human Population
10
100
10,000
Survey Respondents
1
10
100

10

Kilometers

¯

Figure 3. Settlement population size (A) and distribution of opinion surveys (B) conducted in 2006, 2010, and 2014 in villages
surrounding the Sarıkamış-Allahuekber Mountains National Park in eastern Turkey.
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Occupation

Figure 4. Occupation of survey respondents to a human opinion
survey conducted in 2006, 2010, and 2014 in villages surrounding
the Sarıkamış-Allahuekber Mountains National Park in eastern
Turkey. Results are pooled across years.

Proportion of respondents
0.1
0.2 0.3
0.4 0.5

2014

Forest

Dump

Other*

Figure 5. Location where wildlife is most often observed by
respondents to a human opinion survey conducted in 2010
and 2014 in villages surrounding the Sarıkamış-Allahuekber
Mountains National Park in eastern Turkey. *: ‘Other’ category
typically states a specific location in the forest where animals
have been observed.
Property Type Damaged by Wildlife

Other

Figure 8. Reaction to large carnivore presence of survey
respondents to a human opinion survey conducted in 2010
and 2014 in villages surrounding the Sarıkamış-Allahuekber
Mountains National Park in eastern Turkey.
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Figure 7. Property damage from wildlife experienced by survey
respondents to a human opinion survey conducted in 2006, 2010,
and 2014 in villages surrounding the Sarıkamış-Allahuekber
Mountains National Park in eastern Turkey. Results are pooled
across years.
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Figure 6. Responses by survey year for the question “Does the
wild animal you see harm you?” as part of a human opinion
survey conducted in 2006, 2010, and 2014 in villages surrounding
the Sarıkamış-Allahuekber Mountains National Park in eastern
Turkey.
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2006

2010
Year

2014

Figure 10. Responses by year for the question “Does the wild
animal you see harm you?” as part of a human opinion survey
conducted in 2010 and 2014 in villages surrounding the
Sarıkamış-Allahuekber Mountains National Park in eastern
Turkey. Results include only responses from farmers, shepherds,
and other occupations that require individuals to be in the forest
or agricultural fields.

Figure 11. Previous knowledge of ecotourism of survey
respondents to a human opinion survey conducted in 2006, 2010,
and 2014 in villages surrounding the Sarıkamış-Allahuekber
Mountains National Park in eastern Turkey.

had no previous knowledge of wildlife as an ecotourism
opportunity, after being informed of this opportunity
76.5% had a desire to participate in future ecotourism
opportunities (Figure 12).

of brown bears, gray wolves, and Caucasian lynx (http://
newswatch.nationalgeographic.com/2012/02/13/
turkeys-first-wildlife-corridor-links-bear-wolf-and-lynxpopulations-to-the-caucasus-forests/). The same forests
are an important natural resource for adjacent human
settlements. Many people in this region use the forests and
surrounding meadows as rangelands to support livestock
husbandry as the main source of their livelihood. In
addition, legal and illegal timber harvesting occurs and a
variety of plants are harvested for human consumption or
as a food supply for livestock over the long cold winters.
Conflict with large carnivores occurs when humans enter
forest areas to utilize natural resources and when carnivores
encounter human settlements when they leave the forest.
Similar occurrences of human–wildlife conflict are likely
in many regions of Turkey (Can, 2004; Tuğ, 2005; Ambarlı
and Bilgin, 2008), and mitigation programs developed for
our study area in eastern Turkey can likely be applied to
study areas across the country.
The impact of large carnivores on humans varies
greatly; it is species-specific and dependent on regional,
local, and human conditions. One well-documented and
frequent source of conflict is large carnivore depredation
on livestock. Livestock losses can be detrimental,
particularly on an individual level and on small-scale
livestock husbandry that exists in our study area. In
eastern Turkey, damage to livestock and other domestic
animals was the most frequent complaint cited by survey
respondents, and gray wolves were identified as the most
common carnivore to attack livestock. To protect livestock
from carnivores, many shepherds use guardian dogs. This

0.0

Proportion of respondents
0.2
0.4
0.6
0.8
1.0

4. Discussion
Our results show that in the region of eastern Turkey,
conflict between humans and wildlife is occurring and
may be a barrier to conservation efforts. The forests
in and around the Sarıkamış-Allahuekber Mountains
National Park provide habitat for substantial populations
Previous Knowledge and Desire to Participate
No
Yes

Knowledge

Desire

Figure 12. Previous knowledge of wildlife ecotourism and desire
to participate in future opportunities of survey respondents to a
human opinion survey conducted in 2010 and 2014 in villages
surrounding the Sarıkamış-Allahuekber Mountains National
Park in eastern Turkey. Results are pooled across the two survey
years.
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traditional system is known to be effective and has been
suggested as a solution to modern conservation challenges
(Rigg, 2001; Gehring et al., 2010). This is an excellent
example of a nonlethal technique to reduce depredation.
In eastern Turkey, survey respondents who worked as
farmers and shepherds frequently discussed their need
for good or better guardian dogs. A subsidized guardian
dog program may offer a solution to the problem of poor
quality (i.e. mixed breed) guardian dogs.
Guardian dogs are arguably the best nonlethal
predatory management technique available and most
appropriate for the local conditions in eastern Turkey.
However, other technologies exist to prevent livestock loss,
including use of fladry (colored flags that deter wolves),
electric fences, and range-riders. These techniques are
most effective when used together in a holistic approach
to reduce encounters with large carnivores. If these
approaches can be implemented in eastern Turkey, the
next step will be to design and implement a program that
will compensate ranchers for livestock losses due to large
carnivores. This has been shown to significantly increase
tolerance of large carnivores on the landscape (Dickman
et al., 2011). However, only ranchers who are actively
engaged in nonlethal predatory management techniques
would be eligible for a repayment program and trained
biologists who can respond to reports of livestock loss are
necessary to identify wolf kills versus death from other
causes.
In addition to livestock, other agricultural products are
also at risk from wildlife. Survey respondents identified
“damage to their garden/crops” as the second most
common source of conflict; wild boar and bears were
identified as the two species that caused the most damage.
Specifically, wild boar are reported to frequently dig
up crops, gardens, and fields. Wild boar are a common
agricultural pest throughout their global range, and
one method to lessen their impact is through managed
hunting programs (Massei et al., 2015). In Turkey, hunting
programs are a potential solution, but more work is
needed to increase public interest and create a network of
wildlife professionals to monitor and manage wildlife at a
local and regional level (Başkaya et al., 2012). Supported
by the General Directorate of Nature Conservation
and National Parks and Forestry General Directorate
of Turkey’s Ministry of Forestry and Water Affairs, this
network of wildlife biologists would be able to monitor
all wildlife and make informed decisions about managing
wild boar as a game (i.e. hunted) species. This is a longterm goal but young scientists can be incentivized if more
career opportunities are generated by both governmental
agencies and nongovernmental organizations.
Brown bears are also causing damage to agricultural
products; survey respondents reported that bears are
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frequently raiding orchards and apiaries. While brown
bears are a member of the order Carnivora, they are
omnivorous and they forage on a variety of plants, fruits,
and berries, and also occasionally on insects, fish, birds,
and mammals (Bojarska and Selva, 2012). As such,
gardens, orchards, and apiaries located close to forest
fragments occupied by bears are at risk of being identified
as a food source by bears. Even a single visit by a bear
can be extremely detrimental on an individual level to
subsistence farmers, which are common in the study
area. Human–bear conflict is a well-studied phenomenon
and many solutions exist to mitigate conflict. Physical
barriers and public outreach have been identified as the
most important tools to prevent loss (Can et al., 2014).
Importantly, Can et al. (2014) made the central point that
conservation of bear species relies on society’s ability to
tolerate bears, and mitigation of human–bear conflict
is important to increase this tolerance and enable the
persistence of bear populations.
Bears, wolves, and wild boar can also be seen feeding
at the municipal garbage dump located approximately 3
km from the Sarıkamış city center. Based on the authors’
ongoing wildlife monitoring projects, this garbage dump
represents a major food source for brown bears and a
significant food source for gray wolves. Brown bears visit
the garbage dump on a nightly basis and 44% of survey
respondents identified the garbage dump as a location
where they can easily see wildlife. There are frequently 10–
15 bears feeding at the garbage dump and up to 33 bears
have been observed at a single time (authors’ observation).
The relationship between garbage dumps and bears
has been well-studied and garbage dumps are known
to condition bears to human food and humans activity
(Peirce and Van Daele, 2006). Human garbage provides
foods higher in calories, carbohydrates, and proteins than
natural food sources and the hyperphagia capabilities of
bears allow individuals to consume large amounts of this
abundant food source at once (Stringham, 1989). These
nutritional benefits can attract bears to solid waste disposal
sites from isolated den sites over 38 km away (Rigg, 2005).
As low-quality habitat fragments are often surrounded by
human settlements or activity, garbage dumps become
ecological traps that pose a variety of threats to both bear
and human safety. Primary threats include bears becoming
garbage-conditioned (i.e. habituated), leading to increased
human–bear conflicts that often result in human injuries
and bears killed in control measures (Peirce and Van
Daele, 2006). Dangers of dump feeding also include
demographic consequences (e.g., altering reproductive
rates and body size) as well as juveniles being killed by
conspecifics and becoming more vulnerable to poaching
and disease transmission (Stringham, 1989). Reducing
the conditioning of bears to human food sources is the
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primary measure to prevent problem bears (Huber et al.,
2008). The long-term solution is clearly to close the garbage
dump; however, dump closure can subsequently have
serious impacts on bears that have become dependent on
human refuse as a major food source. In the United States,
solid waste management practices and dump closures
have resulted in human injuries and subsequent bear kills
and will continue to occur (Peirce and Van Daele, 2006).
Therefore, understanding the ecology of carnivores in the
region (e.g., population size, home range, basic ecology)
will inform the management decisions regarding bears
using the garbage dump. Addressing the current bears
using the garbage dump will be a necessary precursor to
dump closure.
All three of the above-mentioned conflicts are
generated by the existence of accessible anthropogenic
food sources on the landscape. Anthropogenic food
sources as resource subsidies for carnivores can lead
to demographic and behavioral changes in carnivore
populations and subsequent trophic cascades (Newsome
et al., 2015). These demographic and behavioral changes
translate as increased numbers of large carnivores that
are more habituated to human activity. These animals are
subsequently less fearful of humans and more likely to
approach villages, thus increasing the chance of injury to
both humans and wildlife. The high proportion of survey
respondents (41.6%) who reported that they themselves or
someone they know has been attacked by wildlife is likely
related to the availability of human food sources on the
landscape. The single most effective preventative measure
to reduce human–wildlife conflict in the Sarıkamış forest
is to improve general waste management to reduce the
availability of human refuse available to large carnivores.
This includes changing livestock husbandry practices that
allow for livestock waste to be dumped in areas accessible
by large carnivores, which will require a change in human
behavior.
Changing human behavior will rely on a substantial
public outreach campaign to educate the local population
about large carnivore presence and ecology in the
Sarıkamış forest. Based on survey results, many people are
aware of large carnivore presence and some individuals
are aware of the ecological services that large carnivores
can provide. However, most survey respondents reported
that large carnivores negatively impact themselves or their
property and generally have a negative opinion about these
animals. This suggests that as a conservation organization,
KuzeyDoğa will have to focus on providing information to
the public that will increase tolerance of large carnivores on
the landscape for the conservation efforts to be successful.
The majority of survey respondents did not have previous
knowledge of wildlife as an ecotourism opportunity, but

after discussing the idea of maintaining a healthy forest
for tourism, most respondents showed an interest in being
involved in future opportunities. This suggests that if
conservation efforts provide an economic incentive, it may
be possible to increase the local community’s tolerance for
large carnivores.
Importantly, what we have observed about coexistence
of humans and large carnivores in the Sarıkamış forest is
representative of many other regions of Turkey and the
world. Therefore, we can use the existing solutions to
help mitigate human–wildlife conflict (Can et al., 2014).
The responses from our survey have identified specific
issues that we can address through future community
outreach programs, including: 1) providing resources to
gain access to high-quality guard dogs, 2) designing and
implementing a program to provide payment for livestock
losses due to large carnivores, and 3) further educating
community members on general ecology and the role of
large carnivores in ecosystem function.
Establishing specific conservation objectives is critical
for managing a particular species, but large carnivores can
also be used as a tool to accomplish a variety of conservation
and wildlife management goals. Wide-ranging animals
can act as umbrella species; protecting habitat essential
for wolves, bears, and lynx will conserve vast areas of
habitat that will benefit many other species with smaller
ranges (Lambeck, 1997). In 2011, the KuzeyDoğa Society
captured gray wolves for the first time in Turkey to deploy
GPS tracking collars (http://voices.nationalgeographic.
com/2013/12/15/wolves-in-turkey-tracked-for-the-firsttime/). Data from these collars demonstrated that wolves
had a larger home range than the protected area that
existed in the region. These data supported the creation
of Turkey’s first wildlife corridor, which was designated in
2011 with collaboration between the KuzeyDoğa Society
and the General Directorate of Nature Conservation
and National Parks and Forestry General Directorate
of Turkey’s Ministry of Forestry and Water Affairs. The
wildlife corridor is designed to promote movement of
large carnivores, but it will benefit a wide range of plants
and animals, including many species endemic to the
region. The ecological importance and charismatic nature
of large carnivores also creates an opportunity to use these
animals as flagship species for conservation (Walpole
and Leader-Williams, 2002). These animals can generate
public interest in wildlife management and biodiversity
conservation.
4.1. Effects of human–carnivore conflict in Turkey on
carnivore conservation
Future conservation and management of large carnivores
in Turkey will depend on understanding the perspectives
and opinions of local people coexisting with these animals.
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Furthermore, management agendas will need to include
measures to mitigate current and future human–wildlife
conflict. Existing frameworks have been developed to
address human–wildlife conflict (Can et al., 2014) and
research groups, governmental agencies, and nonprofits
have made progress towards coexistence of humans and
large carnivores. Our work represents the first large-scale
human opinion survey about large carnivores in Turkey
and is a contribution to a growing database on quantifying
human attitudes towards large carnivores in this region of
the world (Dressel et al., 2014).
Our findings are representative of human–wildlife
conflict in many other parts of Turkey, particularly in
Black Sea regions in the northeast of the country (Ambarlı
and Bilgin, 2008). Many survey respondents in our survey
and that of Ambarlı and Bilgin (2008) believe that conflicts
with bears are increasing over time. This perception of
increasing human–wildlife conflict may be a predominant
opinion in regions of Turkey where large carnivores and
other potentially damaging wildlife species exist. However,
in the absence of detailed surveys on a comprehensive
spatial and temporal scale, there is no way to determine
if negative wildlife encounters are truly increasing. Most
importantly, the agricultural-based economy of our study
area is likely representative of many other rural areas of
Turkey; therefore, our results are indicative of human
perceptions of wildlife throughout the country. Our results
can be extrapolated to a broader scale; Turkey needs to
generate solutions to existing conflict prior to creating a
successful wildlife management program that will sustain
wildlife as a resource for future generations.
Our survey results show that the largest contributor to
human–wildlife conflict is property damage (e.g., livestock
and crop damage). One approach needed in Turkey to
help mitigate this damage is a compensation program for
farmers and shepherds who experience financial loss from
large carnivores. This approach has been shown to increase
tolerance of large carnivores and decrease poaching and
other forms of direct persecution, but each compensation
scheme needs to be carefully tailored for a local situation
(Dickman et al., 2011). Initially, Turkey needs to assemble
a group of experts that can assess large carnivore damage
at a regional and local level and subsequently design a
system to compensate property owners who are using
appropriate nonlethal predator avoidance measures (e.g.,
guardian dogs, electric fences). This will act as an incentive
for local property owners to protect their property with
existing technology and ultimately increase acceptance of
large carnivore presence on the landscape.
In addition to dedicating a group of experts to address
this issue of human–wildlife conflict, Turkey needs to
gather information for large carnivores and other wildlife
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on species distributions, population size, and basic ecology.
These data are lacking and could lead to mismanagement
of wildlife in the country, such as initiating hunting
programs without knowledge of population dynamics
of the proposed game animal. In fact, Turkey’s General
Directorate of Nature Conservation and National Parks
has recently taken advantage of the rural perception that
negative wildlife encounters are increasing to open brown
bears to hunting, despite widespread public opposition
(https://www.change.org/p/yaban-hayvanlar%C4%B1ihale-konusu-olamaz-ihaleyi-durdurun-katliama-sonverin-veyseleroglu) and the lack of reliable scientific data
on brown bear populations (http://www.hurriyet.com.
tr/kelebek/hayat/29939083.asp). This emphasizes the
urgency of establishing a national program on determining
large carnivore populations and understanding carnivore
ecology using rigorous science, and reducing human–
carnivore conflict based on these data.
Turkey is a geographic anomaly, lying at the
intersection of three biodiversity hotspots and at the
continental confluence of Europe and Asia (Şekercioğlu
et al., 2011b). The documented biodiversity across taxa in
Turkey is extraordinary and deserves proper conservation
and management to ensure use for future generations.
Furthermore, Turkey has the unique opportunity to
lead the larger region in biodiversity conservation by
establishing a group of experts to design and implement a
wildlife management plan for the future.
Acknowledgments
We thank the General Directorate of Nature Conservation
and National Parks and Forestry General Directorate
of Turkey’s Ministry of Forestry and Water Affairs for
permitting our research. We thank the Christensen
Fund, National Geographic Society, UNDP Small Grants
Programme, the University of Utah, the Global Change
and Sustainability Center, and the Whitley Fund for their
support. We are grateful to KuzeyDoğa donors, and in
particular Bilge Bahar, Seha İşmen, Lin Lougheed, and
Batubay Özkan, for their support. We thank Özgün Emre
Can for his initial guidance and advice, and Tuğba Can,
Yıldıray Lise, and Alistair Bath with their help to design
the first survey. Throughout this work, we relied on
many volunteers to help deliver surveys and enter data,
including Gamze Acet, Lale Aktay, M. Osman Baydili,
Güler Bozok, Yavuz Ergun, Seyran Güneş, Bilgesu Güngör,
Ömer Karaman, Nuh Kubilay, Ayşe Mergenci, Meryem
Miçooğulları, Soner Oruç, Mizgin Sülün, Jale Tanış, and
Gül Yücel. We thank Fatma İpek for help translating survey
results into English. We are grateful to the KuzeyDoğa staff
and volunteers for their tireless efforts through the years
and to the people of Kars for their hospitality.

CHYNOWETH et al. / Turk J Zool

References
Ambarlı H, Bilgin CC (2008). Human-brown bear conflicts in Artvin,
northeastern Turkey: encounters, damage, and attitudes. Ursus
19: 146-153.

Muhly TB, Musiani M (2009). Livestock depredation by wolves and
the ranching economy in the Northwestern U.S. Ecol Econ 68:
2439-2450.

Başkaya Ş, Başkaya E, Arpacık A (2012). Relationship between forest
protection and hunting tourism in Turkey. African J Agric Res
7: 5637-5643.

Newsome TM, Dellinger JA, Pavey CR, Ripple WJ, Shores CR,
Wirsing AJ, Dickman CR (2015). The ecological effects of
providing resource subsidies to predators. Glob Ecol Biogeogr
24: 1-11.

Bateman PW, Fleming PA (2012). Big city life: carnivores in urban
environments. J Zool 287: 1-23.
Bojarska K, Selva N (2012). Spatial patterns in brown bear Ursus
arctos diet: the role of geographical and environmental factors.
Mamm Rev 42: 120-143.

Northrup JM, Stenhouse GB, Boyce MS (2012). Agricultural lands as
ecological traps for grizzly bears. Anim Conserv 15: 369-377.
Peirce KN, Van Daele LJ (2006). Use of a garbage dump by brown
bears in Dillingham, Alaska. Ursus 17: 165-177.

Can ÖE (2004). Status, Conservation and Management of Large
Carnivores in Turkey. Council of Europe Convention on the
Conservation of European Wildlife and Natural Habitats.
Strasbourg, France: Council of Europe.

Rigg R (2001). Livestock Guarding Dogs: Their Current Use
Worldwide. IUCN/SSC Canid Specialist Group: IUCN/
SSC Canid Specialist Group Occasional Paper No 1. Gland,
Switzerland: IUCN.

Can ÖE, D’Cruze N, Garshelis DL, Beecham J, Macdonald DW
(2014). Resolving human-bear conflict: a global survey of
countries, experts, and key factors. Conserv Lett 7: 501-513.

Rigg R (2005). A review of studies on brown bear (Ursus arctos)
ecology in relation to home range, habitat selection, activity
patterns, social organisation, life histories and population
dynamics. Oecologia Mont 14: 47-59.

Capitani C, Chynoweth M, Kusak J, Çoban E, Şekercioğlu ÇH (2015).
Wolf diet in an agricultural landscape of north-eastern Turkey.
Mammalia (in press).
Chapron G, Kaczensky P, Linnell JDC, von Arx M, Huber D, Andren
H, Lopez-Bao JV, Adamec M, Alvares F, Anders O et al. (2014).
Recovery of large carnivores in Europe’s modern humandominated landscapes. Science 346: 1514-1517.

Ripple WJ, Estes JA, Beschta RL, Wilmers CC, Ritchie EG,
Hebblewhite M, Berger J, Elmhagen B, Letnic M, Nelson MP
et al. (2014). Status and ecological effects of the world’s largest
carnivores. Science 343: 1241484.
Şekercioğlu CH, Anderson S, Akçay E, Bilgin R (2011a). Turkey’s
rich natural heritage under assault. Science 334: 1637-1638.

Dickman AJ, Macdonald EA, Macdonald DW (2011). A review of
financial instruments to pay for predator conservation and
encourage human-carnivore coexistence. P Natl Acad Sci USA
108: 13937-13944.

Şekercioğlu ÇH, Anderson S, Akçay E, Bilgin R, Can ÖE, Semiz G,
Tavşanoğlu Ç, Yokeş MB, Soyumert A, İpekdal K et al. (2011b).
Turkey’s globally important biodiversity in crisis. Biol Conserv
144: 2752-2769.

Dressel S, Sandström C, Ericsson G (2014). A meta-analysis of
studies on attitudes toward bears and wolves across Europe
1976-2012. Conserv Biol 29: 565-574.

Smith DW, Bangs EE (2009). Reintroduction of wolves to Yellowstone
National Park: history, values, and ecosystem restoration. In:
Hayward MW, Somers M, editors. Reintroduction of TopOrder Predators. Oxford, UK; Wiley-Blackwell, pp. 91-125.

Gehring TM, VerCauteren KC, Landry JM (2010). Livestock
protection dogs in the 21st century: is an ancient tool relevant
to modern conservation challenges? Bioscience 60: 299-308.
Huber D, Kusak J, Majic-Skrbinsek A, Majnaric D, Sindicic M (2008).
A multidimensional approach to managing the European
brown bear in Croatia. Ursus 19: 22-32.
IUCN (2015). Red List of Threatened Species. Version 2015-3. Gland,
Switzerland: IUCN.
Kavčič I, Adamič M, Kaczensky P, Krofel M, Kobal M, Jerina K
(2015). Fast food bears: brown bear diet in a human-dominated
landscape with intensive supplemental feeding. Wildlife Biol
21: 1-8.
Lambeck RJ (1997). Focal species: a multi-species umbrella for
nature conservation. Conserv Biol 11: 849-856.
Massei G, Kindberg J, Licoppe A, Gačić D, Šprem N, Kamler J, Baubet
E, Hohmann U, Monaco A, Ozoliņš J et al. (2015). Wild boar
populations up, numbers of hunters down? A review of trends
and implications for Europe. Pest Manag Sci 71: 492-500.

Stringham SF (1989). Demographic consequences of bears eating
at garbage dumps: an overview. In: Bromley M, editor. BearPeople Conflicts: Proceedings of a Symposium on Management
Strategies. Yellowknife, Canada: Northwest Territories
Department of Renewable Resources, pp. 35-42.
Tourani M, Moqanaki EM, Boitani L, Ciucci P (2014). Anthropogenic
effects on the feeding habits of wolves in an altered arid
landscape of central Iran. Mammalia 78: 117-121.
Treves A, Karanth KU (2003). Human-carnivore conflict and
perspectives on carnivore management worldwide. Conserv
Biol 17: 1491-1499.
Tuğ S (2005). Conflict between humans and wolf: a study in
Bozdağ, Konya Province, Turkey. MSc, Middle East Technical
University, Ankara, Turkey.
Walpole MJ, Leader-Williams N (2002). Tourism and ﬂagship species
in conservation. Biodivers Conserv 11: 543-547.

983

